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, ^ II ^JU-^I 0 jJjj jL-J^I jjj IJj JLii 
c-j-Ul cAndrĕ Leroi - Gourhan (1) OL* jjp 

<_£-L>-l t^JjUl Jj L» j yj3S- ^ ^ jil „i?> tlll 

Arcy— sur— Cure } ^ j^«-* 

<_S jjl^» cLJ jlt Bourgogne <jj*jjj. 
J,| 4s^jjU .jjj«j ^rJLaJl <_£ j^ti-l jwa*Il J,| j^e^i 
Lil j~>- j (2) 4^-.JL« JL>- j c<«Lp oJl ^j^-^j»- j-» jJSl 
^Jl Ji jl5"j c^L^jl^ J^j^l ob-Lcu 



^-Jy (lU- (1986-1911) - OUj^-Ijj^ ^ jJJl (1) 
Js- JiiAI j c pjUl j jU^I j Ail yJl f 

,£tJjl_Jl ^4 l_j> 

oJLpLs ^J-p ^j^il j-* <p j^ji .(^-^ .^) ^--t- — (2) 

. C^ljj^-U 3j jJxJ C- , Lil y^- 
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Jj .aJUjJJLIII 2JLi~\ jll ji\ ^L* Jl U^i 
aJL* L^j Jjjj oJLS" ^gJl J j>- JtL~i jl 

(jJl U jj-J jjJJI *•! ji^l pV>* JJ ^ *LiVl 

Jj4 UJI ^JJl ^_Jpf .Usj! jjila-t «jLp 

^j.jUl jl .Sl~« JlyJl iJut, ol jJrl Jl iJbt 
ULLL oJk ^Jl «yjJl ^L-^Vl jf U JLj 

\s- y* J5x*ij ' " *"* L« j jJH i/?ll ^ Ar^Jj 

jf JJ oLJl o^L jLJI j ol j i ,-.jiJl ^ Jo Jj«JJ 

j lii 'j-^J ^ 7 ':'"* " li! jj^U' JJ> ji 

J jJ-t. jsd^ *jJI ^ L.I J jlf . LJ^U- ^ ^j.jb' 
J-JSJl ja a jJ^J.1 c(jjjLJ) afossile» *JiJ 
LLUJ 2JiiJ j c ^jU-I J-ij ^l fodere <LL> ;AJl 
^Lill jlp £Lif ^ <Jp jtsJ L« Jff ^jip c.SlIgf 
jjUil ^J jjf £-«^>- liiSi ^ Lc. t,_y5jVl yi^j 
jjp <>L«j>-Vl ^j-* L* jjp j oLjljJl j o;ASCjiJl j 
<u jll *LiVl ^Js- LjJ jJj^» jsAii ^lj cAj j „^ ».ll 
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J^>xj jl j .kJ-\ oLJL&l LLL t(( j<iU-VI)) -> 
j^Ul ^ VI LJL- J>jUdl «L« ^iWII IJj» 

.jvip ^LJl 

V- oLJL& LLL ^ ji4L^Sfl jl i5jOJ LlS" 
aJU- y> iSj^ j-J t jL»jVl y.Lp ^ c-iU 
jiiL?-VI o-U jti j^i .iS j>-\ J»-l j-» L }, i»7 (J,jt 
L$jjjO L* iJUb ji5l LJ J jjl> jl 
> ^Ip LJ ^ oJJi> 05 ^ .L^">i IliJ j 
jl (Jl n_-»!>L>-l Lcj 3jikj£ I ,/? ,a" jj ./7wll 
^Jl t( > jJl L) L^" ^Jl ^iJl oLL" Jl 
J^b LiLC 

<Jlj- .^1 (iUJl jjJaJ L4J ^.ty jlJL. jl iU j j£Jl 
LLjSj- > i» "■■TfCi jl (_£j- Jj>- ^j^» jl>*J V ^g « ....,A 
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4-JLdl a JUz*JL\ ^UiJl cJliT t jUjJl ^cJi __i 
jL^-^l - Js JjJ S^jiwJl oLil j_J-l ^j* 
CJj^l a jJ J">U- j <-.ajjkJ^\ jLkj.Sj L_\JL 

tjwiJl __i L5" IjjjjI __i oUip^I iL- t*>LjJs 
.oLi jl SJiJL^p (j-» 4ijL>- cjLjLSJ ^Liap LgJL 
^L) __i jj^*aJl __i aJp jtp ^JJl jLAll L>l 
aJ ^Ij JJLs cLo>5- jjwsl j& j t^/ 5 j 6 ^' 
d-Uj j-«-«J jLS' j»«Jl jl (_J-P (ji jJ^-ail 

^ Ji>-">LLl j . L__lp jw^Jl -J t(jjL-Jl ^jj (_j]aLll 
LUi J*iJL; _y> jiiU-ty jL I jl j»\ 2uJ jl L^JLi-l 
cLi j jl >>j">L5l {ja jLT ajT Ju oLJLSCJ 

j^J? jil IJL* J j>- ^Lj>-^I JJLjCj jl JJ Jj j\s 

.jJry\jl\jyi\ (3) 
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^jjii lyissCr/ t_-_- j^jJi// <us U^ie-jjb- Sv 

j, <jL* Jlja V oLT t^Lll Oyijl ^ ^ 
^je- SjLp jjiU-S^I ol jj-s^j (jy-jljJl 
jUx^-Vl J*-l-5 oLii ((g»..Wll i___Ls ^ (_J»jI )s>)) 

,"^a»\s- <_£ ji Jj ^Ip 
Ol J 3 ** jJ' J j ■/»•»11 -L. (j^LdJ L^^ljS I J-! '(j^ 
<_t ^jip ijlLnJl ^jjU ^Js- JL*I j_i o j-nj Ji j_ib>-Vl 

t2_JbLl liJJLi » (_$lj UL- <_i j jU 

<L_2jLJI J *jjl-i <— ■ ' _/*"!-! ^J-:- 1 -"-^ J-^ ^ij jLT (_jl 
4jL_>jj Oli jiaJl 4-_ai t^JJiil c_jl__Cll ^ »jjl jJl 
tO j_Ol jLi- Jui ^ jVl j^-Lc- djj> L. jjjb! 
. J, j5* oL-ui Jl i__ot ^oI^p ^jjLT J-N-i (__->■ 
ijLwlj <s j>h jL^ L. lJL*j 

_■ j_T J I j-^J tA_Li-l jv-_JiJl ^jipl ^ ^^1?»- 4jl_»__-~. 

Li ^p o-CL* ^Jl oJjJjJI oLiLSOl Jl c-_J LLL 
.--jJ 4.:. : .a.o ^jip L)L_C_« J_4 ol LjJ t—i5sj jl _■! 
L. t^Jiil ^jjLll ^J- jiib-S/l Ol Oil 
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CjLp j~_r i— _• j_ jl L^j ^Aj L_£ Lg_* (^}* 5 ^ 

Vj .*l_L_l _/l>- _____ ^Jl -__>l_Jl ^L-Jl 
■_ :; J-ll _l__Cjl . j__p ,j-«LiJl j yiJl 2j|Jj ^ii ,2j| _j- 
Johann jj—j-i c-jjiTUr j__j->- i_$-«oj>-Jl 
^ l&yaJr ^jJ-p (4) Jacob Scheuchzer 
LL5_ Liv9j \_g_a..rf-?_ jf ,_/s>j>- ji--- 5 .! -__•> 

<_.J__-I jl __--L_l IJLA CjLaJj» _i 

^ 2__Ls__ll i^__Jl 4j"_s_ ^jip JJ_ jiJjj j 2_»_i 
IjLsw? J_-Sf ^j-J—J-l J_\~gJl j~ jJJ jS_Jl yL- 
«^J jS")) ji jO-) ((_-_f L_Il JyJ 5 .!)) jli jJ_Jl 

|Jl_ jl _ jic- 5.«..^-;.! _JJ_ Jju. Cter» l5) Cuvier 



4j«__ jlUj _____ d733 - 1672 t _>__-- v_-V (4) 
j_l l^ji _1p jjU-SU *L j— i _,_»- Sfl _J_ ■ — - __■ cl__ j _-_ 
.(0l_ aj _!_;) Oli ___U 
^ _^____ (1832-1769) ^_J> ,IU -j^ (5) 

jjUll — jj— -I (J_- ^__.j_ -_u .jl^J-l^ 5j_JaJl 

.O.j-J-I (JOj 
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(J j^ ^-J ((OLijJaJl ^J-^ wL*LiJl ^^ya^jJl)) 

j^Jl li_as ^Jj^ jisU-Vl 2jLjL->- JjjL /j^J 
jj>jU jJ iaj-^ -Lai i^^-cJrl aj (j-^jj V Jjj^j j* 
LjjLJL^ ^yj^uLj 01 <u~jL ^Jj^ Jl>I (^JJl i^jtuita 
JL^-ji 4—lj^Jl Ajj^ ^JJI jlAil 01 lOlJLll ^ 
<»Uar- :> Ajij toLj-l j ^ LL»-I 

. OLi jJaJl J j~- ^y^r 
c->-lj jjiL>-l aj jj^ L>j j jj^a!I 2L»Ij.j OJ 

lf.,t.t l.ij.ii I g * » (j^-J l jjS"ti j>S"t «Li^ «T^Cj 

L. t LiVl oJl* <u£j£ ^«jjLJI 01 <JuS' 
J jl?l ^sjjL) kiJLi *)L j-* (j^s jajJI L^jL^Ssj Jl jj 

t^JLail (_jL"5\J| ^jA ^jj jSCjl yL» 4jj ^j Lf JLaplj 
4— ijy. I-* •■^* U> J-" ^ l$-^JI 

. Oj^jJl illj JjLJl* L>- ^Lp l_J*VI <LT-*iJ 

iJ jjb o^jjj i *S <.jis- ^jl— Jl 0 jji!l Jll* 
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yl\ <u^jj J> J- ^ILp j*j t (6) Robert Hooke 
jJU-^l jl J jii\ Jl tNewton J> j~) -u^iLc.j 
«4j y'Sfl A.» :: Ja,il ,11«-» jt ol^i-l j j jUl» 3jliC. ^Jh 

0 ^SsJl ^cJjlj ĕjbc**il fjj CjIj LjJ ^^jtl^ ^Jl 

j^Jl yl» J^ ^ j,,. UT Lli t^Uijty 

. oljLkJ-l rcJjU OLJ oj ji j >cJLoit 



Oi-ij^ 1 'LLJl ^ii : (1703-1635) iiy ^> y. }J (6) 

? j^Ij iu . jip ff Ul j>Jl ^ l>il ^ I j Jyi ji JJi 
tiUjJlS' ap jii« J jjb- ^ £J . jj-l i^jjjl ojjiJl ujUail 
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jj^£- 1778) J (7) Buffon 0 ji y. f JJj 

ciLii^-l ^Jjp Jjt vi--s-) o^jUJl i_^*Jl Jl 
^jj? 4jt t jisi j Jj t( ju-Jl ^ J^l oljd^ 

4jli ^jl ^yt I jl j^-l jJU-l ^i- jj Jl I j\l,'/>» A..,-a.i 

oLJ^I tLJp JLtjT LfJ?yL; jl5" ^Jl a^jL^Jl 
a jSCi ^ j jijj jJJajl -LL! . (^jjL 3jt<lj>tj 

jjjj L^JL * ^y* jSfl » - jS" j jS* 

\ * .,h Jjt «LSIjlu Jj>-I j-< -j t_/° ' js\s cLj>jj-Aj 

jm^ ^ disC* .^i ^i ^ LjjU jjL-Sn 

«— JIS" il788-1707 ijjijj gJ.ioJjS' jJSjJ ^-jjJ j_^r (7) 

4>* <jiL>- ^ j*-S" yl aJLj ^kJ jlS" .Uj^Pj oL-Jjlj ^JIj 

Lamarck ^ ^^jj, eUip 
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^i\ ihilL 5^,,,t.ll i^j^aJl J>-jVl cjLpLij LLL 
cajjUl L^j ^l jL-ij L ^\ a..s>\ j Ig.lp jtp 
jiSl U-Lu (^siLll c-i ijIsLdl »JL* 01 j-Lj 
Jb-1 tUajl 0L5" j jl Jl SjLi^l jJu^ j .La^ 
JLi Lc-I jJI *jLa ji Jl I^jo ^JJl u^jloil Jiljl 
oiyr J-» jUj V ^ IJL* j tULc C_Ja ^l j j£j' 
Ul* Jt. jl dJJo j^aJl (iJLU <JL- j «Lju^j I jl 
JLS' l j£i jJ)}\ j»\]o j ^JLi Jo\ Jui\ 

j^j^ T-^* t. 1 -^ ^ 

^ j -j»-^ jjWt.I oL jjiJ-l j»-^ jLS" L« «ojJuj 

wL>- jl Jb-I j jILp J j^-j ^JLp Ja*-*& jl Uajl , ^tl 
jl jJlj c_jjjn> C-jLS' Jj c jli jiaJl JJ 
.jL-J>fl Js ^> JJ CJ-JLJ (8) c...:llj ^i^jJl 
L$J ^JaJl J-«-pI 5 u-JL«iJl UL* o j^Jj 



.^-Ul aiaiJl: o-Jl ^l^J-l Sjjiil: J^=- ji\ (8) 
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Jul^J J Blumenbach (9) £U. jJj jLlVl jlUl 
Juj .jC^p *~-LrJl 0 yiJl 4jIJj j ji^t- {ja\£>\ 0 jil\ 
jJ*Jl J*t .ijj ^Ul ^jy>r «>^>Lv« jl 

IJL* <L>-jl JuJL>«Jj. flll JjL- _jJL> S j^iJl dilJ ^ 

^ ££.iL» £-Usj <^-~>- 1L4J.J IJuJL^ i_JLcJl 

<uJL>- OLj ^t.tt.o lS^L» ^ybj cOjloll £Jj^l 
oLJL&b LpjLL. j!>U- ^ <L> jill <>J 
fL^V 5J j£il e lj»rVl 01 Lip iUU- 5j_prjll 
LojLTj ass\ L^jj j5Lii> >l oLjL^JI sJL* 
U. a jiLll LjiS^le- JL~- ^ ol£-iJ Jj i<jijl 
oUI jJ-\ jl ">LL. jjjo j-» iotjLbj ^ 4j ^IJ-i.a" 
L$jV 4-!L^j ^jWI ji 4j"li 0VI dJJLc i^^l 
. . . I g n g t 1 ~ j»j L g T .^ j _yL oL-j? 01 Jl ^Li£ 

-1752 Johann Blumenbach £L>_Ju ^Lkj* j* 0U .pr (9) 
^lj c U~Sfl <_> ^^-^" J^i ^ tl840 
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yH\ <y> JbJbJl (jt (JljS" jil jS")) JL> 
li^ jJjJrl 2L^jSfl -ilJ^I Js- Jo\ jiJ^I Jl cJT 
^j^s jv<J«Jl 4jLL I jj»l 4-i-iJ-l Ljj JL* ^JL^» 4^»jl j 
I jjs^-l sL.UJl Jws jj '(ji/ 1 ***^ j ■ 1 J"' L> ' J! 

jjLil ^jksj <u*jLc L Jl jLl*VL L$-*Li Jl 

^l oJdl jl j jjj jl ju .^pLol JsLiJ 
« 

i_3VI 3» J/T; ^jji jiiSC; J jisl 4J^jVl 9 JL* Ljli jil^l 

i_jli50l 4jLSC?- jjJi>-Li ^j-a L^j JjjSj ^jJl (ju»*Jl 

. Lfc jjl Jb»j (j-Jbiil 
Lf5 j^l^l jlil J-Li jOiiiljj.Jli.jJ^j 
iljj- jJL-Vl jp cLaJj L.LS 4^>- jj jJL| 2L^jVl 

JS" jl Sl C^jJLtJl (^jJl l-f : .J J JoJL£ j^Lj jL 

.Lgj jjwsL»- J^r^-jj c- i - S jj^-jj c..<....».'l oj^i 
JlIjjI sJj^L~«j ^Jj jS" ttJL-Jl I Jl* J» 
JlJ jJl Jl (10) Adolphe Brongniart OjLJujjj 



. cjLJ (1801-1776) o jL*i_j>. (10) 
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L» 3-Jjj ijy.j i_y°J^\ oLSJ» i $"i jJ i-uljj ^jy 

jl L^J ^jjlJ dUJb j c^jUw^» LjLaj ^ L$_i -l^rjj 

Lwsjj ^j-ojL; 4^^-LJ jJ Js^M ^iJ^-J^ I. \_*~, »,j 
^jj ^Ssill ^jj Jl* jl JLj . LgJ jj j-j>- iJaj yi- J jl 

t^jVl U ^ 01 g>-.,.7 jjil^Sri 01 
j yiJl ^ ol .tII Jlu ikjjjj (Jl UgS..., _Lii 
William ti-— pLJj gJji^l i j^ ^lill 
a^UiaI i_>jv» (_5"L<ap 4-*jll* iU ja j t (ll) Smit 
cj^LJI IJla, jl jJJi .^Ldlj ol jk^- Jl 
UJ jjiU-Vl L^JlSJ ^Jl oJJLill yjt-jJl fLc ^gPj 

yb j C^j^jjl OlSJ» ^tJjl jJ ,,;ll JjJjtJb J-^2lj 
JLij . ljj.,/»«! t-ljl (j-^jJl ^ l-^->J jjC. ^-o— J JbJj£ 
«Lst- jj j^?r ^Jaj j£- 4jL*js jj aj jAT C-JlIS\j 



jj^i Jlk, y . jlU : 1839 -1769 lc..,. ^Uj (11) 
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I J-C* .1815 <*Lc UjIjlmsI ^ JUJl ^ _> i j^4y 

(♦—"j ^c-i) ol.i! Jj tOjjUl i_ju«_Jl j*-»-^ *l J-* L_j. 
4«1p- cJjJaj U JS" tLLij U-^j ^j^j^l ^Jjlj 

i : S:.;.lLj oli 2_L_p oLLJaJ ^j» dJJj 

(Laj^pj J r ;t '" (* -: * t9 J joLn* 2_«_.Ull jj| ^il 
«j jiJl ^.a» ^ I-^.Ip <JJJa)l Jc-il jjI L_Jl L-Lc- 
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u-i cju&i i^i^j&jjy- yi 



t SLpI.:..a1I o j jiJt ia,"i j^a^-j V ijjio ^*-* j-«Vl 
(j^- (J?"^' ijjj Ljajl *jj-JI Lcl 

"JljJ-l ^l jjty JS* 01 (IIp Jj^ JjjL 

t( *iUl oLyLLl jJp cUi ^ IS t "-JLJlj 
JJ aJo-lj 2_0-> £"*"J^ t*^""*-' •^ULS' 
wuSTI Jj jls L$_-_jjL* jl ^il jil .2Juis oL-Jl 

<J,I j5" __~_»Jjj .ĕ-lP ^l ylil 0__J- 4j__i__" 
-Ui 4"w_-~VI Ijj-> eJu- ,_Jfl jiVI oU_J-- 

L^JLiCL cjIjLs cj P?p LjjI j^" __-*wb>- 
i__JI j»J '(j*^*" j^ Cf <-"-'Lp j-o-4 _L_ii j 

^Lws^l ^ c~*Ji -£l jil (jlsLdl » J>-* b.J-4 j^o-J 
j-~4j L IJL* .OjI j_nJI -Jl* ^ (j^Lc. C. .-; ^^iSl 
Ijla jl ju . jisL-ty L^j LuJ ^Jl 5jJLgJl cjI jotJl 
J j5*iJl jLi ^j^i ^£-»<J-l (j jy V jLSJJl j j.,_.:.ll 
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LJmj S\ JJr ^>\ > <J~\ £l yi\ JH> <^jJl 

# e 

I Jbjj Lk5" _J.I oljocJl J o _J>i Uajl 

Jean- .iJjl.V jo c— jIL. jW ^ dUi j! 
— jL* ijy^r <12) Baptiste de Lamarck 

(l3) Etienne GeorTroy Saint - Hilaire . j*L* 

Cf J^ ^ l/^J* l^J^ 

sLjaJjl Lc. a^wIj apLS <d jtj l.<,..„^ 4 J~iJl IJL» 

o* ^yr jV*> gr^" ~*~*ij£> tS^ <j* 

jjjl ^ (J jS oLil Ja.,^1 <UP j»j><J jjjl 

4 jb-i _Ji jii-L jJjuji i-u 



c Ulp :1829— 1744 - tiljL.V _>o o—JL. jl> (12) 

^tik^aj «.Jljw-I Jjlji Juu .(jw-J ^ill SjyJaJl 

Lajj ytj te L^Vl _j-jJu gT-Jl p-LJ 1 J! 5jLi>U L^ _Jj_Jl 
5LJ-I j>— iJ (J?jL._j Jl ^jS^ ol j 3j Jij ^j^l j-« Jji 

.4-J-l oLjLCll j jJaj _j 

5*JaJl tLJp : 1844-1772 tO jJ-e-jL» l y) _^ OU (13) 
OjLLjj <Lj- ^ AiTjLi-JJ 1798 ^Lc- j^! .Oir-»' j*J' 
• >Ju-ljjJlj JU-Sfl «-IjJ Jl 
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U-l CsUI&l i^i^jjb- 



^jijj o\ JjuI 4_JLaj ^jjj jS" olS" l)I j j»j*iLjsj 

,\ ^jykj 4j\jJ\ oJL* 

CjL yi^-l 4jJL^i c£JL!l ^AiJli iijjUi 

-^Ji ^ J* ^-$ - - ^ 1 p-LJl l-L* J-*t 

dJlajJ L. ^ijy^l ajW^J.1 £jjj'Vl a-Ui 

ij^ 2jLo_>- jji ^J^a jji ^ L$-KJ j j> 01 LojT 1-L.I j-\> 

6 L^Vl (1U ^ *i»Jb- aJ» Jjut^ ">lit .o^jL-Jl 
k.-n j-*> Lf jL*> j jJaj 5^j?7 jj j-i-l j j .-"»11 J"}L>- 

>Lr J? jJl ^L^ ^J^- IJl* jCt -Li! ?Jiipt y> L. Jl 
JL^-t (^jJl ^'jl^Jl jjwa^J OyjLdl JlJt ^j^-j 
Charles Lyell (14) J~J JjU Jlt.t i^ijS" <u 

l_J jvai\ IJL* l)j». ,..■:„„.; "V t^n h»H LjUaj^j ^ 
j Ur ^JJ c U1p : 1875 -1797 cJJ JjLi jwJl (14) 

5j jliJl o-b ^JiP o> j. .j£p £*wl j yiil J">U- LJLLij^j 

^-aJiJl ^JU-^-u wJl^^Jl (uniformitarisme) ^^"^l 

.Ojl&l SjjliJl^ 
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ukvsi j jwL ____j jj-.Sfi ji jlj .^y^ 

oL>Ll ,iLp ^l aii ^jLSJl jj-^Jl 
<l5) Alcide D'Orbigny ^j^.jj^ J^-Jt 

L*___« 4__L__j jllr:,; jl (Jl 1 1 850 4__v cIJas__« 

c.»li o-Lp ol^-» o yJJl 5LJ-I jLSCil J_T jl 

cJL)Jl>- ^jJL^- 9 j> J_T L^lipt O^J» ^JJjC-Pj LjUJ 

L* _s jL>J jl 3__LJl 0JL4J ^j^j jLT Lil jjbj 

4j 0 j\j>*j 

(J j ^ 4-3 j 2_li Jl ^Ls-Ljl ^ ^^j-i _^ JJ-jJ.1 4j>t^ 

JLp __.jJl Jl C jjJJl ji __S" ^oJLiJl j& 
4^3-LJl ^ _JJ-*Jl ^a.ti _L$Cj V J_- jjk jj>_Jl IJL» 
LJ JJ- jd^\ jl _ip LpL_>-I JLa jl .a___LJl 

^j—i y jlUj ^J__5__~. : 1857-1802 i^jjj -V-J' (15) 
^li ,oIj ^JJ-I j oL _p- j Jl_} oL*_iaJl 3_wl J,l _j j*aj\ 
J_ajij.j _j_A-l ja\ Jl Ljj («Ls ^Jl SJj- _j"I J./?«; 4L__> 
,oL JUr _j oUijI *j (>li _• 
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Sjum ^Jjlj jA tS jJl ^-^jLij ^j^-l (lL*Jl 2 LL>- 
j JLj ^Jl 4.,^all a Jl* Jj/U jiCc. OLjS" jj^! S Ji^ 
JlyJl j* dJJi ^((^ j^Jlj ^js^jJL. ^jJ)) UjJl 
Oj^i csjosJl diij tLJjJl £s*l^2* ^jaJu Jis <^JJl 
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£^jVt j^laJ 2lua4^&>0 j_jaL»»Vt 

J ji*Jl dij jt L> Ji-iJ <S JLIl JSCiil IJla J^ jl 
^ya^Jb Lrl j^ ^lrJl j yiJl ^ ol,,-.,.- 0 j-l ^ 

jl ^ g -,^»; JJLpI Ji j . jjWtII ^ oJo-lj S^dS" ^ 

Jii) 5 _,£JJl oJla Jl Ij^ ^L» ju J, JjL>V jl 
^ c(^ljjSfl ^lyLL jlji^l Ji OIT 
Vj .jtSl L$Jl ^LaJl ^JJl jU-A— jL- <J j yr)) 

J jUl JI«l$ Jyr)) s-*^ '1825 ^Lp j^oicAjl y> 

2 aU: . ^ L^JjP jIp ^lJl 4jL»«_^J.I ^t^LeJl jl 

I aJ"5LJ1 ^ yjJl Normandie <S JJL. j jj 

jjixJ .aJU-I ^IjJ^I ^/2*. L^ OjJb-Jl 

aJ ^jLk) L$Jl ^j^l ^l ;U J—OL» 

^ J-LaJl s j— ^iJ V *Lc>- L> JULlj j^AjJl ^ 
Charles jijj^ JjLi jl ^SIjJl .Lp^t^aj ^LJl 
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Iaa ^Ja jju 01 ___:jJl jjt Darwin 

^/^/ A .a I . /> » £J»J 01 j-^» kii-Iij tUis y JiJ^" 

.1859 fLp jy*±y ,j JjVl AitJs o jJ^ 

_ ^» .. i?l l eLiJ^I (» J-^. J-^JJ 01 

3_>wslj i_r*-J _j ^J^* ^ jn .'/>» cJi 4_JI lji»-l ^Ji 

<ufd g^AJl ^ty l£j jwSn Jj^ jj-i' Jart ^ 

<ClJ lf ^ Jl ^jip . JjMs Cj\ 0 j-JaP 
ji^oj jjJaJl f j$a« jjo 01 y oLalJlj ^iaij 
aIJjI L. ___JJi ^ a JpL- Ji j _<LL*Jl j 0L?__>- Jl aJ 

<j ji dJJl j±-\ jl ^ IJ^-I j jjb 015" JiaJ 
J J_dl JLp SjJuJl I jJjl JUl J, j&l ^1*4^1 
c->LJl jjLc- j L>- jJ j_JJ J^L— • Ji Se-LiS' j jl JjSLj 
Jl jj-io 01 Lj t_$ js-j- j-Jl ^jip 01 jJ~\ jJpj 

.Origine des especes par voie de sĕlection (16) 
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Jj>~\ jjt, j <up c-j jJ~\ \:i\ ,»\ JJl i J~J J jLs jl 
^So ^ jl Ji c j*a*}\ ^JJj ^ L>- jj jj^l i_jUaSI 
CjjI jSJl a oJj J^U- IjIj \ jJL ({jj jjIj)) 
Ji i_i jJ\ j Lgj (jJuiJ L JLiJ o ^So ^yt j iiij\J~\ 

^y* I Jj li jwij jL>«jI (ji? J»J. jjjviSOl L^l JjitlJ 

jjl jj^ "^il .^wsj^l o j^Jl ^JjL Jl J- 5 ~^>\ ji*J 
ytil jkJl J.I V>ij> ^LjO^L ^j^slil jj*l jii> jw- ij 

S^lil £ LL. >LU ^_Jl Ijk*.^ ^Jl 

^J-e- «u : ,W" j I J_il I JL* JLsj^I Jl j jb J-ojt^ 
L j£ jibJl IjJJ cJlS' Ji j X±-\ oLSlSJl £j_jL" 
jLi LjJLi cIaJo',^1 cjL jJ~\ Jb£ ^ iL^aj^i 
^l oLk*il j ^JL» Jl nj jL>3 L* j^p 

4jj>- Jl jLI jJJj J C4jj jlaJl O JjsJ 2U-Lw9 J.I 4j jLi 

J~* ^1836 j 1831 ujj L ,ILJI Jj^ L^. ^li ^jJl 
cjI ^ <Jj j J^U- ^»L» Jjli cBeagle JjLj aLjL- 
^»Llip £jL>«j cPatagonie Lj jpLL 3aW:c. oJLp 
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cjLSLS' t4^s«tsis cjL__Jj (J.J t: i aJL>hI-~« 
(_£jj jl jJbUaJl j .o^P ^ljj yC^-VI jfi 

'^-\ ^y» iSy^i I,- ^ c I g 

iJU* j .L_-j> l-a!i>J oLp (_$jJ ^ jJl IaJj4 

c^y^a JjLa jt iIj jJrl LS\j jAj <oL>^;t J*>U- 

jj>- jil ^JU^- jJl (jyj j-*-'"^ U**s > " tJV- "^-^HJ 
«h»ll 4PjJj t j jj jT,,l'xJl jlj_sti S0jv2P ^ 

jl) jjLtJI jlj-a^j 5jI ^jj 4 1 ,/? i jl j~>- j-* tj»j?»-siiJl 
^ 4j_}JI 4i">L^Jl JUSJI jt L^ KJi-^jVl 
oj_» ,.r-?ll o ^j>-LiJl jjVl 3-» j-o-P ^Ljl ^ja 
tjijjb ^L.t ^lj _^Vl IJjj .LJb>- 

o jLill 2uJLi!l 4j»JI ^Jl iijLJl oJL*)) : Jji_ ^-^SCi 
jt. <8T.*j LjJl dLi V *L^»-Vlj cjIj-VI Oy Uj..... i.i 

4j>- j ^Js- 2-b:ll oLjLSOl jj-gis J.aT.^ll ^ 
e^l^ (Jt dJJi /oL LT jtSl L_J>I j2i\ j ^j^l 
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JUu Jb- Jl (i y ji\ IJL* jl .((^Jli jJl ^ja 

i JL>- . ' " >\_y>' - ^ oIj j-i^-l jtJ-p A-aJJL Lc. 

c((UjJji)) j Ul jil ^JUaJ «SjJj LJil» j JlCity 
^ljil jL^i^f Jj^i» J^y Cj^jL. y> 
aJjLS" 3*1 j]a* ^b^^l Jl l*-l>- LCji ^l jj^l 

.2ijU- jl 

oL-tjw» ijijj'' 2 "^** tkiJLJi £*j 

aJjL>J 1859 ^Lp j^UaJl j^l «uiJy ^ aLjIs 
^Jli" V jjU-ty J~r t/JJl 

j^.i. fl> 

^« aJ^^LJI)) ^jP o JAJ ^^Lp JJ-»JJ ^Lij 
j-i-~J ji Ji ti^T aJ ji J^ ^JLp t((JjJL»Jl 
Jju ^ji cS-^' ((jjiaJl)) ^JJa-A» ^Jj^ 

cJlT oL.yLi-1 jJp o! jl4[ jl t>w ^jJj .dJJi 
aJsu^, jJI jLCity jV dJJi Lcli t L. Li aJL.V aJ^. 
LUp t jiiU-Vl Oy JJ-I IJL* Jl JJuJl » j ii S' c—J 
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p-Jj jl L$J JojjL jS\ ^t> JlSC-i^l o-L* ji 

^jA j j__Jl «J yu> L-l jJ <LLp <^ j__J L JJjJl 
«i^aSLll Ol_U-l» jl .^1 jiVl SjjI j~-~-I 
jl ^--^ ^jijj^ d\Sj t j>y-Jl -w? jl Li_>- <LJ-^ 

. I Jla LjjLp ja^i 
i jjiL^ty c£jJ jj-_JsJI Lia LdLp jw_j ^^J^Jj 

i_iLtlS'l j^i J. Ijl <tjt ^Aj t4 W^. .. ; ĕ jSCjSj ijJj el y 
,J| 3Js>L_j JSnj _JJ_ _ ^oi <<____■ jJl jJU-^l o-L* 
^ jiLx ^jaju Ja?-*^ tlj^r Lgj l?aT->*j J. <ul 
^J-—' <J ^r^j^J -> ' jJ-j -\p^ j> oLLij^l 

CJjL<S C<JLj_Uj jjkjjl _jjjvS ^j-» <L->jVl « jSJl 

cot il toljiiJL; <LlL 4jjjjb-Vl t_~>>ljJl 
^tjjLi ^ L^jL-TLi oL?-L__» jj£ ,jl JLi-l oLL_p 

Jl jill _L_JVI ijijj^ -^LL^p j_ c^jiCJ 
<__>-}Ul 4j.j_J-I oliLi-T^I cuj-T jlj c^jLiJl 
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J_nj J> .^jL_Jl IJLa oJb» __ ^kl; jl _,l o_ , 

ls- 2 " £ j-^i jj-^ j^-" ^ 

_i 'Baviĕre LjliL 3aU:.« _j j j_>-LJl , ia .. t riTl 

t^_ljjj£-l js_*Jl _,l _ jjJ 4.„,,K <pL_> jL>_*-l 
_- ^Jaj-l 4ISLa a . .tj t_-j>_=- ij jJj* LUL 

oJ__>- _-^J t__>-ljjJl 1 > -il _pr 

JijVl ^Lj-I oJL* OjIjI J_ j .JUiJ^ ,_— j— > 
V-*j>- Archaeopteryx ^t—nj jp.jjT jSH _- 
L jlp jw il toL jjL L\ f Lip i?L*> jl _i L«_- 
_v_LL-Ll (£A*-\> jL-j Lc.j ja$\ jl __u«JJ JLJ 
^Jl jJl jLCiVl _JL' cjjJu»-! ij\ t^-SLJl 

(jy t jJ>-j L-J tS a^ oi ») ! o jj^JI (Jj jJ jl LpLi _-a 
.jjJaJlj i__>-ljjJl L_* _vLy_Jl _^> (jJc^o 

jL~Sj& u"^J ls^' '1860 y tlJ—ilj 
_jjjb o_L*>U _^« jjkj iThomas Huxley° 7) 



J,lk, y ^s^-lJ j (lu : 1875-1825 gJ-^y» ^sj^^y (17) 
32 



Cjl jj-^sLj jjl jl Ia^LL» iv9*}L>- Jl I0jl_s<2jlj 

J^-ij (l5l JLjl 3i yill j^>- 5i j ^jSsJ jl LjJl £••) 
jlp j^ j . jjJaJl Jl 3JI jJ-l CjIp j-oj>J.I <_j jil 

2L.yLLl o>liLi^S'*>U ^jjkJl JjjLJI L. 
(Ju-?- j S3iU oJLt-li 4jv« jU^» J->- Jl UJUo L*jIj 
jli t l ytL IjUM JL oliLij^^l oJL*> j^u jl 
JLp 2jUI jjl aJj^I Jb-i OjL^ jl JuJu" {. js»l^Vt 

>>-ljl tjijj^ S-^" -^J • j^ 2 ^ 1 *^ 
L> ^JL a^JLii aJL-j Jjl.jl£ 1880 fL& t 4j"Ls- 
^&^l ^LyU-l jllp L$J ^JsLS; ^LJjYIj- 
Iji^ t 08) Othniel C March J> jU .Ji. J^i 
tyijJl jjJJI J _p- o-^LJl IJia JL^pI jl Jl 

LgjLilS'1 sJjwLp (_£ j^-l ^JLyrT.LM.j ijjlj Jzi J jj>- j 

.oL yi^-lj c-Lj-ty i^*-?* J>! ^L^aI i_i 

^ ^^-«^' jA |1U H899-1831 JijU J jLi J_jt (18) 
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Sj -iiaJ JlL< 'jJ- cJlS')) '(^j j- >5 - r l j*Jl ^ 
.((3jjs^Vl ^-Jij^l J"^ jJ---5l 

«•Lo-Lp ^ b»< jL- 5 c 1 870 S--* ^jj» «J-Lilj 

jjbj tj»_Ajb>-l L« J^^-sLL 9_>1 -T.-l j J^J^i 

t Albert Gaudry (19) l$jJ > jJI ^ >Jl 
-jjjj-dl CjY^LJI <j\ c«oUI jJ-l jlU J-JL-J» 
.-JJbl Jl ^l jJ^I j *_jj-i»-Vl £j jJ^I uy Jaijl ^l 
(I 0 jjiS" J J_- "%m £- 1 p>\ Jl j^Jaju -Lij 
J*Jj i J-$*Jl _JJ-> J* j j-f-Jrl 4-__*-> S jlil ^ja Js-J 
^j j__ij- jl_T (^JJl t jLsJ-l _,p JJ L L->j^_il 
L.j ca^ jJl SlJ-l 2L*j*Vl (iJL lj_>- J^ Jlji 
ti l^Jl (,_>sj>*j_ -J"}L ^jji jJ->wj aJI v_i_i__Tl 



l^y^ljoL^UUlp^ : 1906-1627 jJi(19) 
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.lij* jA oL V j Ljli J^ OL L$J JJ V 

I jjjNj CjIj j-aJ-l c-LJlp 01 Jl jJ^j jl L; <_£ ^>-j 

tOjlaJl oJL* ^ 2LjjjljJJ L»t^jJ 0jjvaLJ ^ 

Jlit pl^i jjiSOli f. jis- ^LJl 0 ^iJl 4jLjJ o jCi 

ct-jJLf-1 Jl 41* (( jjJaJl jjul ji)) ^ c-jjJ-l Jl 

f V JjJaj £j jj"Vl ^ ol joJ cJjb-t LgJl 
^j* j^iaP^I il j— Jl 0? J-J .i_jJuSnJ| ^JjP o jjjvaJL 
jjLll ja 0LS"j C j jJaJl j£jL« ^jLj *LJl*Jl tV jj* 
i.^f-\^a J^j^> V ^ j-> jJ-l LLS" JL£ 01 Ljii j 
Jj> JJjJl ^Jj. ^ jJU^L JjjiT jt SUi 01 
c jiilj-^l 0t ^ Oil c-Ijj» V j4«J.I IJL* a^ws 
jjiaJ LJ (_^*- C-i»wst c^jjjjb JL« 

LU jJL-STI LJ <Jjij' ^JUI L» ^ .£j jJSTI 
^jLp L«Lp ^jw^- j 4jL« jj j-« Jj«j ^ j-> jil I JL* 
^/yy/J^/^L^jjJw» 
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ouj>'i ^Ji ^^-Ui ^ 

.Jj^l L$j JUxj Jj«j ,1 oL>L>o«- jL.jSfl y> (JLt 
^^ip L$Jl ^JaJ jLp L» 2jL>_-J.I 2^_aJI >»L_jJl j 
_jul jJaJl ^^ajti L*Jj>- j . oLjJ jl <LaJL_c- j»L_j£- UgJl 

ji JL^ cJi j L. (20) jbLi i>>J jijvaidi ^ 

^J^il ol_xJl Uojjl US' jLi jkll ^ *_, ~a:~ 
JJjj jj ^Jl oLiLij^^U I jw^ij LaLLj ^ J_>_J 
sJUk jl ^jJl ^ jSJ .oLyLi-l L$Jl 

JLc. aJ_i- jj j ji V oiJii*ii 

^Us- UliT_i_- i >U ^^iL" oJ-' jlj cJbi-l 

•jy^r S Cf ^y- 
Jljj" L. jJU-^l jli cdUi ^ ^r-CJl JLc 

I j _j^-L jj yL- ^yaJ 4_jl jlUJl jii- 4j ^kj (20) 
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j^sii jjSl 4jJb bJ i_s _jy 
sJlP Ij* ^ l «g l » >»j L» Jj"-ljJl 

(j^J^I ^Jjlj "LajL j^»Vl (ji-*~> COJb>-lj *L<23 

JH^' JJ^ 3 -' _J 
l_JL*JI ^IIjc. ^^L^-J Jl ^lpLJI Oiis-LJl jl 

c-i—j (^Jl olJb-S/l jyj lip OjL- ^JJI 

I Jui lls- ol jjI ^jip ^ jJl jj_iji> LjS" j5" ^jjU 

_lj Jl «jj^ cJLS' L» ol j_I ^ j tjiiU-^l 

^LJl j jiJl y>fi JbJ.1 IJl* ^gip I jJLst (jjJJl 

js£>L»Jl JJji 4... .,.■■> (j"Li J.,"? a; cIjlSCa .j<i^P 

jL^» tjj^wJl L$Jp ^ LpL*J-^I 

y aLv>- 43 _yL* jjjdjJl j jlJl 4j!ju JlL» LjLSC-aL) 
^ L-J* 1 jjti ^ijl CL*"J j' . JL S.iJLs"'' ^sjjljJl 
Jl jj>- JJ C-J jSsJ <Lv'j , Vl 0 j-Jl jl "^Lt» Ljj jvs 

oIjj^LjjJI *i_>Jjf jlj col j.:...Jl jLL* 4,6 

Ijjj .4_~- jjJ-4 (ji^J 4_~_>- JJJIjJI JlcJl 
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?f jJl jJt*-^ Uiljij^jjJl U 



LjS" jS" £tJjL> {j* C-»Lla>J.l jy\ l_3 j)U L>r 

IJl* 01 ^gip ^Ai^ JbjJ V yt« (^jJl ^Lj^j j 
Jl bUi— I cjjl ^ 4 "'- 1 ^ ^-«jJl *t j-iJl 

5 jOiJlj jLti UJ JiSfl JLp dJLSi j t j^l^-Sfl 
^ytj) ĕjiiS" jjL>-l L^5j-a>ij UjjJ ^il jii ^yJl 
jjL>-l L$Jl .(^l- j jJU 540 Jj*Lli L* Jl -lu: ĕjj 

£J.lls *L«J JbJL^ ^ L^iljjtl^l j4-->i 

ajL^J JL. ^LLj)) kiJLSJL; ^il LjS" t^^^j;— J 

La jLo V jl jjLi ^j . jC-> ^LtJl j ^SJl 
J' ^ fl ; (j^J iLjS^jS" ^jjL) J_£si> «-J>«j <S j-" 
2JL>- J^aLiJ *i L*~-jj I-Lp lJbJL£ jJU-^l 
^ja oLj jji^-l «-Ldp «j>- ji\ L* jl .^cjjLJI IJl* ^y> 
Jl JJaj ji»L>-Vl LitAJajl jj ,/?.n ^-J JbJL^ 
oUljJlJl ^ JbJLnJJ LjJ JjJb ^ obl Ul* Ll4jj 
o^Lill ^JLp j-L>-Vl jLS' lil j .«L^- jJjJrl 
aJLjP oLiLJaj C->L> jji>-L) jjvi 1-4 jjJ-Sj ^ 
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c-ib JulJl ji> jt Ja*-"^ <*jl Vj lAobadlj 

0 jJwail oLi jii-l ^ (j\JLaj^Vl J.I t j>JJl (^Lp 

L? li">Lkil ^^oiJl o>L-p ^jjL" Ju.L£ JLa» 
^L>ejl jV tc5 j*-* 3 ji*^»-' t>* ^L^jJl sJL* <U jj£ 
oLLkJl 

jLs^iVI ,j~Jj 'L$Sljl>-l ^jyCj ^Jl L>- jJj^lA-I 

. Ui*- jii-l 
^^ip Ll jiiL^VI a~*Ij.j jt dJJi J.I OLs^t 
^L ■■' ^ip ol jls ^jJl oljoiJl ^jp j^iLw» jS- yrj 
-Ui .L>- jJ jJj-l <u>jVI jlJLl»! (_J-P «W 5 j^ « j^Jl 
jLS" liJLi-l jjwi*Jl Jl L-LS jjjT j»aiJ ji^ 
I ji'y> jL>J«l ^ j jjj ^IJLiJl 4jL-">LiJl 

jt ^JLp ^a*— Li (jJsLj. Jl jL>cJl jIjil.1 JLp 
jJL>-VI jt boll. j tSuJUi Jljj" L. J jVI S jSCJl 

iLL»- .«liJLJl <L>jVl oLj ^jip AilsLj JL*I jji 

((OjLJijjjj))j ((^JjS")) Ljj JJj jJ Jutlj-i Ljjl 



40 



jjl j>«-Jl -l-X_al jj-* i_J-l>- L« J_,/?1_j sL_X_j-I Jg 

J j^i_Jl L__«l C..;">- t<UP SjL_aJ>_Ij ^j—JjL ^jj? J^- 

jLi j j->—Jl jL>«J.I cjL-p ,ju l_j jL_Jl jjkl jjj> 
sJLaj .ajjJI oLjJ_I| ^Uip Ji jl cSjJuJI sLil 
J jjs^Lii! I w- 1p i_s^' I g -n 4jL jiaJl 

(_$JJl jJl 4_p jj 5i y_Ji t_jL j-~>-I ^LJ-P ^j-» 
(_£jLi _2_* , j jJbl cL» 4_i j-^j s ^_>-_-_» 4-i '„ " ■ ■ ■> 

^l 4_4-l luLjLnJI LLL J^-ij l l?,,->-il Ja jS- 
Li jj y> IXi j^j L ji "}Ljo a ^_>_-__Jl aJu-> Ji_>_J 
jL>__-i I-_Ca . L^L-iU- JjjL _1p aj-UJl <l! jJ, 
^JLT ^Jl J^jSfl oLij ^ j^j . (21) _~Jj^l 
> 01 j->jj L_ ,J\-j . jL>-Jl JLpI j 

'J\ (jL^-ij LoJ_j ii^y^j (jL-^l >_--xl jJ Jji-_J 

j j-^jLo ^Ji 

. >___U ^ 6U>-_ jU (21) 
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Ljj ^.,^1 olj.il Uajl jJU-^l JL^ . j>*J\ _j jJl 

J-*U 

4jL»-I-~w» oLjsuCUj ^L^>-V Lli .i j*-j 01 
jj->i_v-> J 1 5J jJl-S" 4 i. _jl t£*-^Lk_Jl5' aJI j-__-I 
Lcj <J c_j yC-«l jj* tL _jj_jt ja 5JOi.il jkLdl 
01 Jl ij^^\djii\J^,,V>\\iU^^\ y£~,\ 

L$_L-> J-JsJl IJL* ^ja oLf 01 0 j-*jIjJI iJjit 

■ " - i.JL^- ^i\ <U_*-Lil oljjilJl ^Ilju |t>--"j ^t*' 01 
IJL* jj . Jj jkll 4_--_>jS/l o ^SJI ^jjU (JJu> Js- 
aJL-o-S" kJ\jj*i oLiiJ jjJl ^lj tL-ajl JL>J.I 
oJL^t^J.1 S^oijJl SjL-jJl Jl L-jl.,^;:l ĕ-Jj-U- 
yUii *>Ll- dJJj ^j-» .ol jyiJl aJL*> i__3LJu^-J ^ 

t_joi-->»j tjv-Ljji iJl_j ol*j ^^jJi t^jo^.i i.^Sn 

I J. <■■".:." ^j-Jl oLij^j jJl jJ-f- o*»- ^j-» 4__c- 

' - '...■<'. 
L>- jj j^ Ijl y£ JLi-ii Q->r I JJLi cajjJJI LijJ \ jj 
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ĕjl jJ-l oUrj^ ^jP 4iJb Li jy>«j jt-> L j>- 

.>»JjL)I j 4jjL» oIj^jL 

ja L$J JbJ J, jjl^ty Ol j^Jy V li-* 0\ Ju> 

^jip -Ul jj,j oIj^j* ^ C~s- l5_J-^T 

SjT-biJl ^L^-^I cJjj -bii .Sjt.AaJI 2j_-jVl £-L. 
t _ 

Jjy L» 4JLaJ>0| jb'V J-" 4jLxJ^J.I Ljl5h^-Jl 

^Js- iSj£\* M^j- ^jY^ j j jj^ <JLp 
tjilkJl J^. ;L*Jl oL-ljjJl \j_jJ- jjL-Sn 
jjj^^l yikj jjjLL. 01 il te*>lpt L4JI jLillj 
<^rj2 jyCj ji*ij jJjLL» ^jjL?' 2j>t^Jl ^ 

jlp 4lkd c.. »./*■>- (^jjl jC-LaJl Jill jl .ĕjl J~\ 
*.jLs- £-*LJl j jjjjl cjLJ*}LJI JL« Lp~ J j~Ll 
^y-jj t^Jslil ^LL» jv?U-l jl ^jLc- jjkj (^dJl j 

_LiT Ji 4JU-I ^l jjty <-* j jk jL Lajl LJl 

I oLii>cdl LjjbLil J~s- i_i>j J> t-^yJ j 
ouL^j jf ^jJiJl t-ipli IJL£a .^>lil ^ c_ilp 
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^jJ^lU^J^^jJlU 



LJii c-_ita j cJ-N-iJ -jl_>___-il jUr J.I 

ll-^ jl j*J .Ijl* L* jj ^i jL>-jil l_ 4jLv9 j JU- jj* 

jU«_i'Vl -k-^-C. oL_J L. tal c4jL>«.:,-U ijljj^l 
l3j^__5I ^ SiJ_- c-jI-Lj I : ,.la.»j jL ,j>_iJ c4jLi-l 
c--- j .4L_»il c-IJLJl L$J cJ-f ^l V-Lil 
^jlsLil j Jl cJ jll j J->- jj" £-_x L_Jl jl 
ol j^jil JS" jU cL_ j^p jj_- ^iUJl jj> -jiljJl 
£~-L_Jl L$J}L- jf _U_pVI J,l :> ji" jjjl j-Jl j 
iL; JL I ^ ■ - a.' Js>jj_Jl (jij ,ji^«j C-JlS' 4L_> ^jLdl 

^jJJL" ^ (_$ y^^l ^ L-jJL^I £j_J Jii (> j" ^yj 
Jj L 4_____. ^i oJjLx cJlS' ^jl OjI c_j_>-j_, 
4jl Jl ĕjLi)/l jJ_4 j .ju^JI ^ _£j*>_ll _ul jdjP 

(^^»-^1 (^jl^J C L- .,.- i L» 4-j yiJl c_jlj__jL J-s_i_) L_J 

(J£s_iJ c--_- j jJL» 1,8 j__. i_b ^__l ciju.l jJl 4JLA-I 
ja (jiCi otal ___J j Jl J o_j_r jil -- liJJl __jL>- 
c4LaLl- 2i_b 4__aJL__>- t">L>_i_vl j ^Lil oL>__J 
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?{ jJl jJb-i/l Udj&t/JJl U 



. oLLJl hLLp ^a^K* ajljii^l LjJ j£3 dJJij 
^Jl iliLjJl oLliJl ^j^ll j-Uj \j£Lz 
jLS' ta j^Vl ol jU!l J}U- ol }» 

tL*J >b»-L~« ^-^» lj>^ lt-j>- ^j-^j oLl 

tobJLLi-l jL~^Jl Jj>-I y> ^jip i 5 ji jJl jl 

£I-Li (Jl A-Isj tljva^- 3 aW: » t\ _pwiJl oJL>tl^l 

. jU^lj OLiS" LjIT 
^.Jili^ jL Ll <_£ j ^j jjiL^S^I 0| J jill s 
Ljl jJr\ ^jjL Uajl LI (^j ~> j tAiJlj ^Lil ^l jJl 
^l jVl oJLW ^Jl ol jJcJl J.\ju> ^ j jij? jf- 
L>- jljji-l oLiJj^ *s>- jJu L» jj ,jL««Jlj 
•Ljo _b- ,jl j* ^C-JLiJl jva*JJ aJI iajl 

oV j>ts}\ o\ ^>t^o . jjjLy-^l JjjL Iaj^JI a 

£j y -w» cJo*. js\ 

jlOi«VI j-*l jJs> \lM jl CJ^ j^- 

oUj i y^Jl <_£ y~*~ ' Lgj ^p ^Jl jL~^JVIj 
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Vl S ^k- jjIp ^ j^j' oljLSJl jt 

4P jjjU LgJ-J Lo-J jOL^ll! jl I ^ ./?»; /^P J "»■•' 

oLS" jJ-l o Jl* J»\J^£\ Js J.,^ail y.j . ^5U-aJl 
JbyDt ^Uty ^Ull jIIp, ^JLjJjJLI Jl ajjUJI 
^suaj ji c£jJl tAlfred Wegener 

Jj«j "jM \ g ■ - a jju jl oljLiSl 2b-^p>- j J jp- 
4iJt j^jJl ji^-iJl l_jL-£JI ^ai .1930 ^Lc- «ulij 
o-k^i/j cljUJl J+?l jl j_p 
lsJJIj 1 1915 fU Jjty oJ. Oji^. yjjJl) 
^ £ I jjj*! J*?! L« Lu*i ^U-sj 

Ip ji^» IXio- j aJjL* ap j^j£ (_jJj!l ^Js yti-l 
'<-» j 5 *"' ( -^~W j: -J L;>- jJ j~rL iL/iill ^Jli jJl 

_JL* jt jLSip-^I Jl LjJ_£ ol..k«.« Lgjt-^r 
I $ 4tf„r?:L c-JLS' U j^l SJUajLil cjIjUJI 
t jjiUS/l ^^J (_/lyJrl ,~.jjJl J^iJ ■ Jt* 
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JLa_j .L_j ^s-l ^JI Aj.jiJl 2j^Sfl Jo-t tSlt. 

£t*L« tJLdi_j jus-LJl al^j Ojta jL^JL _jt 

^Jj^sLiJ t*}L»«j-jol Jwi9 ^ jjl ^JL^t- l ., J OjL>s 

tjjw?»ll JLp oljLDl L^^p ^Jl olS" ^Jl 
^ _j$Ci jjJl tjj>waJl 4>,,..J/»Liu» liJJi Jlu 

IJlS"j ( I (j ■''■'< JJ**~ . ^ll Jar»- i_jl . _.■>- 

.oUa-^J.1 ^-L/jJl ^Jj>-I j* ,jL> ^j^» 
jiiU-SL! JIju 1 LJ j-J JLS" U I Jl* jt Ju 
£j jjt i_3*>b>-^lj 4jLiJl A^-jli toJjli ^ 
oU}Lp _j JLaI jji ^ o jjjj.1 o,,,:ll _j ^r^- jJl 
^^JisLll ^ l^Lo ^ji jLS" U jLJ L__> ^jjLj 3^4* 

|_jL*Jl IJL* ^ JiiJ . 4j_y>«J_J 4j jJ O^LaiI ^j-a 

tGIossopteris _j-j jP. j-* j-Lc- jl Jj_ 

J-^ajjJ ^jlsL» ^ LjJp jtp Ju ji £J.LU ' 



' OO 4jI 
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^ Cjj^j j j_*_^_» ^Js to-L-j oLsL--» \ _ :_; 
jjJ-» ^jyLoJj iJwU _j,lj>- <_$! t^jj! j%__»Jl 
^Jl "J_-ljJl -^~J~\ lS-^-L «-LjI »JL* t"-_- 

oU_-il ((<_£ jj-Cjl OjUJl)) ^\ju> 

j__$Jl ^ ^LS" jl __Uj> iGondwana Ulj-U 
_xj ^__| j yj~\ i__J_j_!l j jii-l LiL LJl jLvl j 
i^j-jjyii ^JjJl c._.i j-oJj j _f '—■_'>- t *UJ j-Jj-l 
4jjIj Si^^ ĕjLp cJl5~ J^p I^,Ip ^jJI jisL- 
^JjuL ji_s__«-jj LjJLi j_C» _Ji5Ciij jl J_i toJ_>-l j 
bJ jilJ jl j_sL>-Vl jLi _^-j .oljL-Jl 2_>-ji»j 
jiiU-l ^Js- jjinJli t_J__i-Jl Ul* J_-l ^ ^j* 

_JL__*I j 4jjL_J| ^t__-L__Jl ^j» AjjL__- 4__i ^J jj 5 _f 

J l-bJU^ j tLi ylj 4j jj-i l_C, ^_J ^ -jJL-Jl aLll 

U Jl (^l t(_S j_JiL__J! j^__*Jl 2jl_b Jl _* JJKJ J J— -., ^9 
__>-jj jj»l jJ* tcJ-*- 4__>i j jJL» ^jj jJUPj "_L« J-aLj 
L4L" _^£L____- Jju. Li j-Cj ji (jyjL-Jl _^JLa jl 0 jJL 
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tcJJi Jj . JUisj I - i» jLS" Ja^^tjr. 

JLL^JLS" c((UI jJJ jiil)) ^jp oljJLs jLs 

J,J csJuau. ^\Jufi\ j-^j Igjj-ljjjl cJLtf lj c*}LL« 
■ C^ j>-\ Aj jli J^y C— <-LW-sI jl 
(j» ^jli £j>>l J J-G-^ L*l <— *^ ^j^-l 
4_Ji ^j» j js^a ^Js- L--I ^j» aJ^I ^ijJl olil j—i-l 
Jj ciiJDl 2LiJ-l ajIJj cJ jSsJ Aj-LjjJI « jLLll 
^jL^aJl Jl J-J>«J (j,^* * j-* j J^-* *L*j 

^jjl (_$JJl t(((^J^f!l cjjJaJl)) IJL» CjJLs»- i^JUl 
ijyj ti_iiiii (ji--»- jj. Vj-*L« jlS" <*JLp 
iLjJs i^-jp-j iL. cJJij c<_$ j^l L-l jjl «jlj 
.!$:$->- j JU-jJl jLT -L.^1 
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o ji£ tLJ>\ L) ^j^- 01 0 il £t__j 

«^JI yt>- i_JLW ^Jl i_jIjJ_!I jj^j L-S" jS" ^jjlj 
jjJLic. 015" lil ^SJ .4J ^-Lil ^ljjlj ^jLjj 
Ijjl Jl _Di ijA LiLi tlJL* JS" U J ji" 01 j^L^S/l 
4-^- jJ jJrl 4_«jVl Jl-Li»l ^jip £j jJ^I jj->— ' ijL' 
^*!^ L_T cjjlalJl ^ j-g-i* 0| . 4_«lj_l L>oL»L 

jjk » jC^p ^Ul 0 OLI I j^l _JJi 0 j—jluJl 
j^L>~Vl ^J-P ^^i-A! (jJ^Jl J^jJl j-frjiil 
j j>wa (_S^ LtijL.».T.il JaJTj Lg-P j_ ^ g a; — ^ . -jj 
l j-_>__il CJ^j/jLi y Oj^P L»l .4_->>jVl 0j_~Sl 

Jtu jJUl Jj*i I g :p >_i jviil Jlij c l-g : « <_£ j-L>- tAi 
coLpl ^ f 6 ' * f j '.^»! 0L.T Olj c-L*j J— 'i 

4J j-^>VL jL^j i_»li c-p!jjj >_jL_-V LgJ jLip^I 
i_jLW»« (ju L» ((^L—j)) jL>«-jI jIjj *_■>>■ c4_jJ>Jl 
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"V ~U»XtL» ^jt) yA> 4j ^SlJ L« (juj CjL; (♦■jLC' 

. LgJ 4~«ip jLl^I j»-* jJl ^ ajI ^ tl 
^jij jl aJ ^ia^S ^ jj* (jijJ 1 - 5 J J 1 ^ ^ 

^ji-i V ^ljj '*-iL- j— ' jlj jjUrlt 4jjJU 
<d*l jlS" (^»ip Ja-*J ^i-^ U>> y j-*J ij^iL— J 
jLpjw ^ g ;*\] tLSs^Ss-ijj Ljj tJuil ^ jjj^iaj 
^ g ...ail lj_L>-j il o ^SsjiJl oi-gj j»_^pUiil IjJjI L« 
L» ^_j| j.,^allj f\£?~y\j 1 ^y, L^J 4J.il 
jJU-^l jl -L* .L$i«jLL. 4j«-« i_. » ./? Il ^j-» jyAI 

^jjjjli <l!p j»lii ^ill Sjl»- jJI jv?LjiJI ^ 0 ...1 
^ jjs jili t_JJJLS' jjSs jf «— jL^-a ^4jL* ji 
ja Lcl 1859 (>Lp jjL_JI ji^iJl ajLT ^ J\ 
oLLsJl *LaSL. ^aju (^JtJl ^..Wll ^LLj^I 
cjLLSOi ^^iJ L^kj* £. _juSCJl ^Ip ojJi JiVl 
jLtiJll _i_S^Jl ^ip jjSl ojJi (_^JLJ ^ill 
4JI _>Uail j ^j~i\ tjjJJjl-5 jl . 
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^lk^l c^^Jl ^ (JLp oLJL^Jl yjl 
jjlnJl 5 ^Ssi OI_j ^JLkJI Jjbl J, _ .«. -; ,..j jl 

jOi">U (^JUl frLSiVI l-i* 01 X^1m jij 
IS ((«LJ-I J>-l ^ ^I^saJI» Ul* 
^jijj^ «U.tT^Cl ^^»»^ jjfc t3ijL*lll 3jL*Jl J jjjJ 

_y aj J^-Ul ^J-I jiUJl ^ _>Jl aJL^I J*>U ^ 
__g-il jil ^ j* oL*>jLf ^ jlil-ol O— >- i«jvif- 
^Lk^l .Ui^l 0jj.-J^~o I y\Z lJuT ^ljj 
oLI jJ-l 4jLjVl £j jjS/l li jS- .ju-oJ 

V a -v ,hll jjljll jl ^JlT Jas-^j coL'LJ^ 
^ j *. z .~ ~< 0L j j_Jl y ^Jl ^L~^-Vl J^J ^c-o... " . " 
^Lc- ^jn;^ LjL» sliiil i<J 01 Oil u)^i • • • *LJ-I 
j& f Lij^l lijbj c^L^S/l (^Uj.j ^Ll (ILJI 
^ jLc 01 <u_>1j «.LLj^l Ul* J*^ (^s^ j • jjb^\ 
aJLLLJI ol jyJl ^ J-^ «-^ «U-o-P 
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riJutJS-jtjjkJljii 



Jl <jyj Ji ^Jl j ( J-LJl ^Lp jL>l oJbi ^Jl 
«.LL*jVI A«Jl £_j--' ^ ij"^""'- '^ 1 ^" ,_/2jLa-L>- Jjj-! 

.L^USI Jl jt L#j -bLL^I Ji ^^*^! 

jj*j jji- aj ^li li diji>j j^j» t L-gJl Wt.^iI 
Js ^->jL4 j* <22) Gregor Mendel J-V~. 
^ cl ; ; : :.~ll J*>L>- Moravie LJI jy> SaW:c. 0^.0 
A-Jl jJrl (wJUj-l IJL* j .j&s- jwUl j yiJl 

Ojl jpl jw< ^ 0 ji>-Ljl ^j^i ) < i W jA j jlajl 

t_iLi^S'l oiLc-l >r ^jjy- c^jdjJl j yJl ^JLk-. VI 

_JJi ^bu. .sJl jjJl oL. Jl Ji J-^-° jL*-c-l 

^ya^LLl j oLTj jll 4j jtJW.^." JJl j jjJl ji^i >r 

-Jij . (ADN) ^aik (^jjri J\ iSj^ 

JLzZ oU (IUj ^jslj : 1884-1822 j-u^ j>j> (22) 
>- i ^w*^__ tijljjjJl p-Lp _j—^j^ j j** ^ 
CjIjj_j1I Jlaijl "Li_f S^S- ^Jl J-UjJ Jylji j»_)Jl 
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LwiL»- LLg-J fL?-Vl sUJLc- , ^ , jl i__>- j 

aJLc- L» 4pL^» ^ ^jjCoJl j ^jlll Ja-^l jl 

jlj cSJjjJrl 5«JJjljJl jl S^S^jdl jjWtII 4j^Jij 

^ («-^jJ-^ l-W (»-* I j^l .y^-l tUJLp jLS" 

j jW:II oLJl ^p 4iyt! L jl . j^Jl 4-^>Mi-l a Jub 
LgJ o».,^-»- ^Jl 4^1 joU L»LJ Ljj ^jjJLi 2i j3u> 
JLaJ j . jl-Ql ^ jl j>i^il ^s<Sy» Sj-I oLsk*ill 
j j2i\ ajI Ju ^jj LiJj»- Lt^ ob j-i^-l tLJLc- ^j*-*» 
j j5vj ^lkd^l JV5Lil Jl jjjsioJl 

U-l oLil&l ^jLai L-i j jJLSJl a ji L$J 
ijyl ji jt jjp cS^-jJjJ^I j>p UjjJaJj 

t jJU-^l i-*ljj ,_J>P C-~*l" ^JI taJL* jjWtII 

oltL.ti.ul ^ 4j Ll 4iJI j L^jT L* jji j o ; J 
J-ojJLj L*JL>- j ^ jjU "V 4ijL<ail jl j«iljJl .4J3 jSLa 
j*]\ jjjs» jl oLj-* tjjiaJl oUT J^-b aIS' 
^SO ^SCj 4j ^lk.^j" ^jJl jjjJl jSO ioUAS' 
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.aW,..,!! Jyl jjjjl ^ aJL^- 
oLJT J Lji^ ^Jl oLk*il cJlS* lilj 
^l oULii5"VI L-U LjJjyi oLk, jjLdl 
j-" t j^l ^j* Li" oLJ-l tolJ-l ^ jip lg:5S->- 

l:f.:" <_£jJl L ?c->U jiJ-l <u o-jl <_£JJl Li cAjI jjJI 

2_vsU- ?Jj-b»«_Jl 4_>-j ^jip jjL-H jji jtiU-Vl 4j 

JjuL Ldi« Ljij. ^rjljil V Ail LJp lil 
jLaljl IJlS 4**iljjJ e^jLJl i_j j_j>- J J---< 

tLJjLi« ^ o.,,-.J aJIjjJI LjJJjc- jl j cLjJL^x 
Jl>- Jl^p J,l _> j*J a»-*>L>- o^L>- £J2j tl ;tt,-Lj 

jL-Jl jl j^LLLS" ca~>~ jJ j~Ll <L?-LJl i _> ^i 

.JUjJJLJl j%^*Jl 
jjJaJl J jj~ jjU-Vl L! jj 
a-»J jt dLi "V . L$J_=- jL- j Ljj ^ ^Jl -JL J__Jl jj- 
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0.iL~_*l _9 Xju oLj (t-L^ J^- (S j>-\ JjL^J 
jjty 4jl j2i\ O-Mp __ jLT L JwsUj 

oJu* XL_>- .jisL>-Vl Jj tjJr- LCjj aJ-I 
Cjv j-* j c^i jJrl JL_VI * j_J d^j JJL- jJl 
2JU-I oL___il ollit» Jl 4P J>:-,.~t 
_JJ:>j c((i_—Jl ol^^-i» _Jp lJjSJI -c_ij 
oV^LJl CUs-lj UL__ii. ^JI aJ^uJ-I jLy. 
(3 j-j iJU-l oLI jJ-lj oLTLJl Jl 0__il __l 
L_>j j^ LoS" cL»-Vl (iLp J jJ 
i jiiLs-Vl Jl a>-Ls- t_J_II II* ^ jJJj .IJL* 
0J1J 3j^S_J oLjjJtI Lg ; o „^t7 ^jl aJL- Jl jV 
y_JJ _j-n> L ___J yLfj>- *_»l Jl oL__sJl 
j 5jjLLu -U>r LjJ jJLj "V ^Jl £j jJ Vl _>-_->. {Ji>. 
i_jbl Jl (iLJlj jJL_j U_ii cIJ-Ca . JjSfl *-*jJl 
^jJ oyf jl oLjjJt-I Jl ^ _n_-YL J jUl __-L 

jlj t_SjjL.,«.-Jl jl j_5- jA 3jj_Jl oL_15_I Jl 
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jl -Lj .^^UjJI jjJJLj JjL^ £jjjVl J-il 

^- 5 t ij- 4 JL»r _j I ^: ; o (j^j I ■> g * i^cjLJI o-L* 
iLi^ Lgjt tcL^^I (I^p U yLj L$j jT 

^Jl oL&l Jj^ JL li Li IJ Jji" V 
Jbjj \J j $4_^- jJ jJ^I 5jL*jVl v Jb W^ _^ J j^-H L_j 

>k«ll olJ-l j j ^j» o jiiS" Lpj y jl 5jj ^jJJl 
V- UUapi UJjj *JjS jl j^ Jl j_Jl Jl cJT 

.^1 ^JjJl <_i 

4*-. jJ ,^-J ^ j^-l cL=-Vl jJLc jl ^jJl (j-. j 
oY^LJl oJlA y*s*i. Ljj Jl»j oUajuC.^jL jl 
Jji jl oL; |J-f- ^Jal—u Lo-Lj tS-> jJ"J>l 
o-L* j j^rj i_i ■■--'nJLj oLtaj tjjiSOl t^^-iJl 
/JbJ .J^Jl ^S/Ij ^ lJL*j t Vjt o^^LJl 
^jALj ,jy»- (^jJ jS" (_$jv9bi-« ojL^I ^Jl 4-ijbjJl 
j» jjl j j^j L_J Jj«j (I oJjJj^ LpI jjt jf j, v a Ip J.I 
Jjuj *_-aJj (j^J .(^Lll _^ (ji^J oJlS" 



57 



^t^LJl jl lJ> j*j jU i JL4-I IJL* 

4. : ... i 2jl ^,5 I - g J-Ai ,jJ"}Lw j"}\Sv_iJ j jJJlj 

Ljv>*j "V UL* cL_J ijj^il oLjji-l Sjpr ^ 

i.y> ^ Vj jjJaJl L$j o ^JI oLSOl ^ 
^43 t js*L>-Vl L.I . Lfu j-b^J ^Jl a^iubU aJ">LJl 
t^-^jjO j^Sjl ^ jj cJLtiS'1 jl .ilJJo U J jiJ 
^ <Ls ^Jl oL»LiiS"Vl (»j tV jl Archaeopteryx 
ciU ^Jl j t 

sjolv5 oljj-^Loj "LjI-*-! j jJ* J j^J (j* ^LtUl 
: j jJaJl jl U Ji-j oLo JS" c^io JL <o j 
-*>Ul oljj^LjJl Joju_ ja £>-jVl ^jip 

^dl aj^iJl ^ L» J^4 JljJ L. LT jlj ^j 
jli t^*^jjO j^S"jl »jviL« I fl ' » jJj*«_j 

V 1^1 oL jj^LjjJI aJ">L- Jl jjJaJl ^Uiil 
*LJp j-. (JiP^I ilj-Jl (^J oLJl aJI ^ji^j 
O-pLk-J ^Jl t js»L»-Vl ^j^rj VjJi .oL>Ll 
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Lj olj j^sLjJlII 3jLJL>- LJ 1 _jL„tiCj jl L*jl>- j 
U-i jl U ^yU U. c JaJL* ^yj"^ L$^-~j 

Jl ^jj Jte.h * l.:..-.«.il LjLfy j coLS jl>J.I oJL* 

oLiLU- j j^j J j 5 *- oLjs ji ^ jiLl 
j^Ip ol,k»a J-<ajij j .jjJaJlj ^-^LJl jjy L 
SJLL. ^ jjJaJl jl jl jy\ LoLCL Ijlp coLyLLl 
j-L*j V ^t^LJl jlj tolj j.,^LjjJl J" } oj»iL« 
2jJjJ»I 4JljJ-l 5pj^><ll ((i_jjLil)) y> LjJ j5" 

t5j?j^^ti| oJL* jjjajlj oljj-^sLjjJl Jj-a 

.(^ jJl a!>- cJlj L- jjJaJl L*>JL>-j 
jA tLs-ty (ILp j^— j (^JJl ^a.J-1 sS p\ jl 
^ jjiL-Sfl Ji-jj (1 U 4jLi5" Jl J^ji V 
y ^,-k.ll aJUJI jl ^w?l jjl il c jL-J-l 
^jLp L. L.jj ojl>-j ^l 5-JLJl j ajl jJ-1 

jjJl jl .Je\ jL^\ Jl (^jjl cJ\LSjZ ^k*- 

^ Jj^, sj9r ^ ^ ^gi ^L^Sfl 
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jL« LjTjS' aJU o l£JUI ^L»Jl ^Ls-ty 
3,5 jSl Jl oLi % j j*J ^Jl t3LJ-l oLIju 

. 4i«« jLL» 

tdJJi j£\ U J ji" jf jiiL»Vl OLi ^y, j 
<L^-Lail CjV js-Jl C—C ^-AjS" L! (jw ^^^i 
y Ujl 0 jj-Tiil A^^aJl jviU-Vl l)I jjUrll 
^jip 0_> ol jj^sL-Ul ^ jj^laJl <— *%J jL 
^jip ojLc* j o j^-Li L^i oJlS" SL- jVl 

oLLc jl JJ jis-Ur-l dL/ jj^ ^ jJ^ 1 

oJu JvP j .tl j^Jl ^ jl jJaJl ^Js- ojJtiJl 

^l oL. jLiil o-L* J±* ^ L$3_L- LuSsjT ^jl 
llL» jl Jj iL$j. LSjjj jl LmJo- j jjiU-Vl ^yU:,,." 

^J t-ljs-l La^SCi) V 3jLL>- » jJl OjL=> cjY j!^ 

*Uip JLp JUi3-Vl I yl j-L cJLf 

IJijCa .j^ip ^-»LJl j j2i\ ^»IU . ^jj s._.UIl 
j| ^JuS" yiJ-l oliLt^Yl ,j> aLj>- «. jjs ^ 
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^JjLJI pj\ ji Jj oJ ji- i]Lo— -S/t ^y 2 ^. o>->Lcj 

oLI jJ-l jii t^->w» ^j^-NJtSlj t4_«jLjl ^ip 

i" clU-.-l ^jjj?- i_JuLpj Jj oJ jj£ Lc.j ^jjJl 

SL^I 

ichthyosaures <S jy^^l\ ^tL/?»^ t^Jlil 
ti_i^-ljjJl JJ ,> _?.« . ::U pleiosaures jj-aLJIj 
. oLjJjJI J,l 2Lo.-Al jLJ-l iL^aij 
^.sLl-l j yLll ^ oL yL»-l tLJjJ tdi-Ii £-* j 
a J&j oL« jLtll a Jjs Jj jjjlib V ^jjj-ijtSlj 
^LJl j yLll ajL^J ^ oL jj*l~\ *LJLp j»Li .(^^i^L-l 
j^Ia jlS' jl (^4^ c£ JJl ^LJ-I JJi ^ c j^P 

jjjj-^j t^ijjVi jj^j Sjiji^- ji ^jj (»^jjjSj 
j-» <J jlCill 4j j jWtII -Jl J— *>L- ^ Jj JjJl 

•i^ 2 *^ u-* j^- 5 * 5 -^ ^ p-Wi J^" 

aj^i L« AjSljJL J-^">L-Jl ajjs 
^jJj jl j^ Jj -^ji ^ >— t jL__i-l J-v<»l 
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^jA 01 j^>- J-*J $L>^t>- l__w\Jl tjj-4J ^ Jl* •/> 

OlS" «Litj S^Jli JS" ^ aJLp ^.Ls-al <d 01 4jL_* 

jj'1-JI lJLf! lilj t A±Jl±Jl 4jIJj ^ ^iwJU 

JJ-I Jl t((0L-J)[l oL>~_ C J-a^rh) Jl J^— j 
(Equus caballus ((^jjLIS' ^j^j^I») jJsJ\ 
ULa 01 LJp tS-oJLS JS" ^ Os-I jJl £-^»Vl 
^l jjS/l ^ aLJL, iiLUJ _uVl Jj.jJJI jjJaiJl 
J^sihjj i^J~\ ^jIjJ tjjAjJ L-s tLjju> jjul 
jiiL?-^! L^jjjj 4JL«j>- 3,,r?al oJL* 01 .j^j.L^^I J-*p 
tojijS" „ .. i_iS"j oLLlj-» L^JL^sLiJ -Lxi— Jj 

01 ia— J ^yi?-^! ^ji^ j t Ja^-I 4jLx^- LgJl j^P 
Q,:.; JJii ti_JJi> ^ j^P Vj .L«Lc 4-JLJb- 0 j^Jj 

s-Ljj c ,.J jjj.Vl 01 <l^y\}\ 4j yLLl oLsLi^l 
4jajl-l aJLjj ^ V 01 ,/?4-l ^cj jU Olj t^JaL-Jl 
ti_JJLJ>l *_.,.■» ^tjjL jj* Jj tLajjjwaJ ^gJl 
yJJl ^jjjiJl o-La i__ LpIj t^jjjiJl ^ j^u 
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3j"}LJl jl ^jLj y «*ljj jl ji^- 

^lj 4 jn^LJ.1 JLaJ-I LgJl ^oT;^ ^l oJLaJl 
J*jJL cJLS" jJ.LJl ja...- jJl ^ cJlS" 

^jiwjjl ^JjP .ijj»j LgjLj y La«i jt ^jkliiJlj .0J1P 
L»Lijl jiSi 0L1 ^ 4^JlLtj£ oLJ-l ^ Jai ^jij 
Aj^. JiJl 4Pj~> JSLiJ Jl^- t s-l"^ j^ 
4j L^-Jail AjjjlaJ oV jj£ J-^-i jl jL^i cljLi^lj 
^II iJU-l (2Li^ jJl ^U-lj jyj-l j) J jJ-l Jl 
. L JaS' _Jl Jl L$i>-L>- ^..^tSC, L&jLapt Ojou 
ji^Jaj V IJL* L«jj ^ CjL yLi-l jJLp jt ^jl jjl 

^Jl i_ -Jl J~«">Lj ^ I jiiS" ^LSCiJ L> Jl 

jiil ^l jS/I JijJ ci! L*jjwsIj J^jL-o 

J ^-^ 1 ^i -<-^ t 1 -^' L^" ^ 

jt j ji^Vl IJL* jt JJjJl L.UI jL^I 
JSCi <up ^jjL" c$JJl J**Vl JSLiJl Lb- jA iJli 
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OLjjli» y j» jJI ^_T*i L" -l-^-^ ^-^>-l _/*-! 

t£j jJ^I cjV*>L- c£l ' jL-jSf1 *■ j-iJ 

^JlL-JI jjy Jaj J <Ji?- o>LJl ji» J j^r J jjti V 

^ i *L*Jl y j\ jJsl J yr j jjH L» jJuij i_iJi>-)j 

. jjJaJl Jb-lj j jj£ .sl Jv_»l ^jLp y£ olu yiJl 

oli">U _JLa __SJ J, <_! JU-t 4.,,W. __jy V iJub 
/.I _>---) 0L.jVl ^ _> £_! >Sfl uy 
_£j: V <-t ^jy lil t(j>Jl 5 y-U, Jl -Jlil 

J_^Vl J-* OUt.-.lm.U ^ jjl IJL* jL _j\jL ___=• j» jj-l 

> ^l ^ill cJlS" jlj jJl _Sli _ yu aJI (jJJl 
J jlJl Jl j» jJl Jb-t (— -*Jj _Ji t<L_lp j . jL»Sf1 

l$ JJl J jVl _jJ-_Jl 4jL_c. ys jCijSj^S jl 
jJor^l j c? jfVl Lil <.!$«_, «^- jjJaJl «U* Oj-U-Jl 
jnSsJI o ^>_-Jl y ^Jij j*j> ^ j» J_1 -01 J jij jl 
. jjJ-Jl aJ*>L* j jJaJ ^ j ^Jl 
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jjiJ J^-l y> (jjS jt- jil jiiLs-^l LjciJ 
Js- LL>- ojjLLll L*Jb-j t^J-l <_jLjISCJI 

i?Lcl LJ j^J ^i tlJue, ^ Mskij .jjJJL ^LiJl 
LJ jw> j_> tj^ ^ oX» ojl* (^Jl jj>Jl 
£j.Lvl ^ai^ iSjjL^s L»jIp ^jl jjl JlSC-ity 
^Jl oL/yiU . jU-L^ ^LkJJ jU jl t OUJ-I 
c-jt^^l (j-ii t^jj—cJl jL_il oljoJ C-o^- 
LuJp lil ^^S^Lj il^s- LjjU jjL»Sfl J*4 Ol 
^v»l oLJ^I a-L* Jjitii jl j-bdl j* aJ| 
jjjcJI jl ^i t^^>_15 L$pL_?-I (^gjLj 

jl i_. » ., ^l l jai jJj i3L«-pI j a-lL4 

t LL^I jl Js. ajWJ.1 LLLJl Jl bL^I jJ 

^ ^yali jl Jl jU_*-L (^Sl JJl jjs (^^«^1 
Cjilaj ^SsJ t J-^jW jl Jl jjLkJL jf t<UjLvsf jJP 
jt ^jl Ajjj-^LjJJI <uJt)L- ^jP 4j"jj Jij ^JL 

Ck_JJj £• J .(J;L>-Jl OjJLlJl JL*J jl Ji ^jSCj" 
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J hJJ- LJ LjjjjJ ^dl oLLQ-I J*Ji 

ol*Uo.VI y J^ b . M ls^^' j' b . oVU-l 
aJI j^iJ L» Mi« dJJi .oLJ^I o-b* J _p- 
, g ^Jl j cIS\j ys>? J jt:\\ oL>JUJl 
Js> aiL-j J^U- ojlSCit ^^ju. «jjjjb» Ljjl. 
Jug-i <_£jUl JJL^Jl jy~i! J^U- .«Ji_j» a^L>- jl. 
c((LiljJJ jP» j^-L; j_- jil (_£ jjSJl ojUJl ■■' 
oJ_>-j d-__La Itj^ <_j.jj_A-I IS\j ^l c-JLS' ^jJI j 
(J ^jCL^jI jAj jj> l_uj aJjjcl» 1 _ .'-ai SjLill oJL* 
■Jj^rj tlj^r dJJij c^jjjj^Jl t_-LLl ^j-» L___- 
. jlbJl frL>-jl J\j <j_j j Lg^j aJ-s-sLs Aj ^>u_ j^I y>- 

cJJi tAioJ j jJu (jy^» ojUL L» (_^Jl« ^Jjp- j 

«L»L> A-Jj aJjp (_r-S*J ^tH.J-^' obl j__>- 

o ^_>-L_J.I oLi jJ_>Jl ^j^jh cj^ ci> j-" I . *^ V 

AjjLSsj 0~_Xj? OU jJ_£- j^*J j>Vl J A^jjjJl (jy 
O-iLS' ^Jl oLk-j>J,l jjj«j jl y iS jl 
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jjJa-Jl J-^pI |»j .i_JL>- J^jj-» ĕjLiJl « j^j 
^j-" C-^Jj^ <-- J _r6-k OLS"j tJU-l 4. » ,,.,J a , ; 

ISC^t l# c-o yLI ^l 2_^UU JLiljJ-l jL<-iVl 
Sj^-Lp aS^^L^ ^j» cUjiP Ojj ^ ^LjjJ^I 
^il j^- cjIjjj c<U-?-V '-^-'LjI j*-j cjjJUsiJl ^js- 

oLJT ^P 3LJ jCl» JjVl jLT^I Jb4 OLT Oij 
^ss j-APri.1 ^j^r*" J^ oJiJl j^jlll jjJalJl 

l?Lct c-~» ^j-» c^y&UaJ JliCit jjJl cjI j ot 
oLil j^ ' I * j (g k ■» c. ^j-» JULij L^jLSCj 
A) Ji (jr^"j c£>-f ^j 15 l _rs* J " 

LSsj ^t oLjJj ,ju ^j^j c I JcCjb .i_j*>L>-VI AiJLi 

Jji ot L_Cc clJL* L«jj ^ Cj jjJJl ^Ljj-Jrl 
((S-Li sLit))j cIjJLp Jit j«j.L^L ((Jj^ «Lil)) 
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oLlj^?- j ((*_ i J.I....J15' jL-*L j jjr oL-il))j 
■ulp ^lk.Ai Ll ^Lj LjIS" t(( jyLJL i$~-i)) 

oL» . i j ^Is» jl ^ i[\ iJut jLL«j i^jliJl jjkJb 

a-J-P ^l y 5j jLii« «LJl j~--- "Vl^-il -J jj «LgjL.t..-.. 
.(JjjL^-^l fLc 2uJbt cj^L- jJj>«jJ LgJl 
jijjb jjJiu jij II* J5" JjjU j^Jl 
aLLj Jjjls JJ» tOJj- JLai :aJI>- jU-wslj 

tU-j^l J-oj*- jl i8JjpLj> oljli ^ o-b'L- S^jU^o 

Aj jl j\La 

*jLa jl lL>-jlil j ^jL-j Jl ^as\ IjjIsj 

^jjp cj ^jLJ iLJljwl JL>- jjb Lv5" t<_£ y>-l cjljli 

J*>L>- aJjjOi C. JS; jl -bu. *Li» AjjjJaj j-*! jis 

oj j^- jJ.1 UL>*r_JJ iji^ jJl ^l jjl jl -Lj 
j jla-Jl ^jP Jaii j»JLaj V 4-j jJjA-I Lxj ^-.L 



68 



o ^Alii» ^y^" " — a*^" L_jI LJ _r\-J LgJj^ Jj jL_Jl 
t jLu-L ^jjjb o ybLk» ^j t^l _^'Vl oy. ^r—^-Jl 
J-li . LgjiL>J ^jJl — JLJl Lj LjLĕ Jj— ij ji 
2L jJaJl 5jjjt5l c^rjl t 4^x _n>*>L4 3j">^j >*Ll) -^l 
jl jlS"j i^J.jJrl ^Sj-»' L^ip cJ-' ^l 
ysl jk!l 2l_>- CjjO>- Jl LLj j£_J 
_>^L>- _JJ_A ^Snj ji jjJL» j c4_>- jJ j^i-l 
^j^Jl ^ 4.jl._.,tjl 15\J yiL <U_> j.T. ll oLil j->-I 

.^—NJ—L ^^—NJ-lj C<LjJ_A-l 15\J j»I *_J J-s*3 

Jju. jLi*>_) _>">_>- VI -Lil Oyiliii _*J«L*j lilj 
(JLc yJ^I ^ i}jf- _i jj_u> L_i">_' _JL jl 
c—>-L»- I-j_Cj* . ^;..,.!! ^yt _ru">_l oljiip 
S^ljil ^IjJSH _# ._>>*l4VI ^ o^LJl 
IjAp j_i oJl5" L^j_j^>- *_j j^> _Cj j»l jL_i 

^ <j ^ jyh .VL_j. i^>_i.i V*>l> ^ 
i>f cjir t^jLsiJ! JjLJi ijl» _^ a^ui ji;vi 



69 



j±£ ^s- c-iLS" L_Jl jl toLju 

i!sL*u JSC cJl ^jJI io jJrl LSo cj jjl ^ 

jl ^i ji j js\ ji\ jr 01 ._>i ^sj^i Ji 

J>-l ^ Lgj=-ljv3)) (»Ja^ ___i tji' (1 cj jjS/l si* 
jjjjljjl)) i-JL> j»L.I j j.o ./jll ^jip t((j_pr_Jl 
jlj .^jSC— Jl _j SJI jjjl j jl _J.I ^jLc- 2L* jvJl (( jjJLl 
L.j ^«...kll ^UiJ^I jLtT Jl a^sIj sjLi^ lJufc 
c-iL)j ISLJi . jJi^lj c£ ji^U tLL djjc c^jla^ 
?tUJl ^Lc jjSl ojJi _jp *JL~iJl LSJ. oLjJj 1 

.jwJl ^S/L. ^ Jlj-Jl Ubfc ^Lc <_J ji-l Jl 
^J^JU C-JLS' oLj jJl oJbfc jl Jl ^ g c_~fcj J-l! 

Jj>- jJ c-iLS' 4jV SJjj^- J5lj LpL-JI jtSl sjli ^ 
SjLL I gy>ljl -kj _J J-^j *JLv3 jLj»S/l ^ h». 

jj)) ^ysi . 3 ali; . ^ J toT . i j L-Jjjl 
*Li-V -JLa o cj jjS/l «Jbfc jl Jl I jjLil 
^jj-Jr UyUii <ciLc ^jjl cJS ^ «LLjj JLil 
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tU»Jf 0 * JJ kil#f 



L_-.» ai j_iL>-Vl ilM ytiliaJLj t ^yi ^jSsj 1 o _ « j 
oljjj_—Jl l£ jji W"" "^^* La L* U ^JjU 
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jlj tl_l>UJ jiiU-S/l j .ji-J' L^O^ JJJ 
(jjJl Ui .j^JiCi" Lgl*>o U 4,.ol»ll JjL-jJI ^ 

? j^u-Vi LJ <Jji; 

^Ip aJ-l oLJLCU jl VjT LJ Jji" L$Jl 
tJLidl JL«Vl Jj jl» Ucj.jU t__T j_k!I IJL* 

(J. j&\ i jlajLl <_« V j^l L^^l Uj.jL" 

I-Lp LiejjL tSJL>- J_^liJ L_2jl Jj_ n_ .-■>_9 

jjlaj (jUaJ jjb ^-"ji ijU-J ^j) A*£°yt jl Lj«-ujj 

.LjJLSt v^jS/l i j&\ 
c^jjU J5T «Ijj oj^-J jl ^glp LjI_ Lji ju 
JL«-j *— jL_J (j^ '(Ji— j| j^- j' L)15" LiL-Jl 
jj^S/I OjL- l_Ll isJl* Jjt 3 ^j- 4 olj_j— %jijj 
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jiLp -*tJjLi J-^i Lo-4 Uajl "U~jjj ^jj^ jA) Jlj~" <bl 

jjiL-^l ol l^-i LS>t ^l ajWJl 

Jj t((4jtJaJl ^J^s ^y. oul j\s)) j yf C...- J 
LgJ jl4 0? LljJ jL» tU -jLS\j>- <j»jjj JJ&I j-i 

j .iJli jt jJLaJ) 1 JUg-j I « L^2P ^Jjw» t,_Jjv» 
^ Jo V jLS" toLj 04-ijl o yLi (iii 
jJU-Vl jl v : il U jJ U ^bjL» i3*>\i«l 

iJM^I J,l J~Jl IS cjjL, ji\ l*Jb- j c ,.,t 

^ lUr.- l Ul j$i tbJLsf jj jjb I yLj .^Lill lJUt> 
y «I jLpJj j^jUjL_j 6 jv2P ^ J.-<^- -o jl 

j» jjLp jv«->- L^Jj^il ^Jl ol : W»ll >w!j>-j jl ,_jLp 
l0L__yL-L| J^. cUJji ^ U. t4J«J ^ JjtJaJl 
J j-^-t-il I ij* _j>J . L_JLjLL>- Ju Jaj jj ^Ji-S' i_J ^jP-j 

'ij-J JI u* u-« X ] <S^ ^ 

js> jjJaJl hjiu J \xLj>cj. 1859 fLp jjJl jiJl 
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L> t jju jl ij^>- j JuJL» j . »^.Ull tLSi^l ,jj ^U 
il 4 oljJlj jjJl I j>iUVl U <lS^ 

. JJLilLi cjs-Li 
jjJiu ^ A^-jijA Sj^-s jil jjJaiJl J-«^>*j 
L^Ss^- ^Jl J^aiJl JSC-JLi jjji (OLi jiJ-l j»jLc- 
1#j ^JI «bSn -Jli 0VI 5 ^j-ull oLJL&l LJ 

IJL* JjJj . Laoljuj JiC j J^aiJl aJL* p_$i ^jl—i 
^yUkj jl ^j» jJj>«j V <uS\J (L- SijLL- ^jip t^jlajj 
.jjiU>-Vl 3—Ijj ^jip j>5l «jIj'1 
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fossile 








fossilisĕ 








fossilisation 








polypier 








polype 








gastĕropodes 








tĕtrapodes 






^Ubj 


palĕolithique 






jC-UJI y»J-l j^uJl 


palĕontologie 








micropalĕontologie 








flore 






o-Jl 


faune 








anatomie 






^jj-iJl |»i£- 


ĕthologie 






jljj-l i) jU\ ^Ip 


glyptodonte 






j j;:.,ldl 


arboricole 
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ĕrosion 






dĕpot fossilifĕre 






calcaire lithographique 




^...lCll ic-LkJl jx> 


dĕsintĕgration 






roche sĕdimentaire 






ammonite 






organisme 






renne 




^J 


isotope 




(yltij)^ 


thermomĕtre 




J 1 ^ 


rĕcifs de coraux 




) JL>- jil ^JJL^ j 
(ejw>j 


pollen 




^liljl oli» 


glacier 




(oli-Usr .£-) lS-LL»t 


dĕglaciation 




oLj-lUt-I jl xjl 


dune 




(jLiT . c )^ 


tectonique des plaques 
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dĕrive des continents 






magnĕtisme des roches 




ti - t i . 


permien 




^jjl j^*jl 


crĕtacĕ 




^jj-iLkJl jv2«Jl 


ĕre cĕnozoTque 




(_$_j_jj ypOl 


Eurasie 




L—lj_ji o jli 


radeau 






ADN 






matĕriel gĕnĕtique 




<_Jlj_J 0-LP 


phylogĕnie 




ii li. . . 
(Jl— J j/i t j-iu 


nĕo-darwinisme 




«-L.JLi-1 4-jjjljJl 


croisement 




«rjlj- 


biologie molĕculaire 




^Jrl t Ls-Vl ,Up 


carnivore 






biodiversitĕ 




^jL^I ^ j^JI 


nageoires 






ichthyosaure 




tJjj^S^I 



77 



piciuadurc 




^ j ■ t . 1 1 








marsupiaux 












tapir 




j\J Lj 


intercontinental 
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ols£)l IJL* 



LLLJl oIa t jjL^-Sn LJ dyu jl j^j: ^JUl L. 
Sj^LiJl jj?<*3 L^j . - . b a--»J ^J| oLJlj iLJl jJ-I 

j? UjJ jlSf cdUi ^JjijJJ 
c—*J AiUti^II oLJISCJI oJl* jl Vjl jj— jlaJl 

<_£ jj Lgl^-j^-l «2jwkll i_JL*9 uu\ )s>)) J yf 
LgJl j^J ^j^- l-^,'J : a>- C.9 jl L«j .\^oj>\s- 
^Js* XJ-\ oLJLxJl ^jjU ^jJoi ji a jiLi 

. LaS" jS" — 

o jjLi I g . ■■ ij C— Js jJ^I j jJsj « j5vj> jl 

11* cjLLL^ *M>_iJ aJjLsi tULJl JJI ji?- 

. J.S-.Jl _b-JLi JL«Vl JjjI? -jf .aTI ^JUl ^jjLJI 

YL ^Ul y>l jfe 

5^1 j^ jlj c*.jjl L^Ji^ ^Jl y>ljJ_Jl Jl 



oLJl jLJ 2L*I J\ kJ-\ oULSCjl ^2jL<2J>- 
. j^kJl iJyi ^ ^Jl ^^^JJl cLLJ^I j J j^Jl 
Aj V oLo j JiaI jJ. iJb Jl£ J5nJuj" jiil^S/l Ol Jlj 
i_£ Ail jjJaJl IJl» Jj-I ^ ^Lp jJjJI *_>jjci! 

(^aj lS-^J Cb.Li^lj Ijj^lP j*JLm\ 

.SLJjjSn ojNi^jlSl jj^-w (^jLc LtjLijjl 
Ljj«^o jj il i jiiSsJl e-j^jJ^Jl LJ J jjU jiiL^^I jl 
i_jLSsJl 00 jj LjS" jli jJaJl j^P Li jy^J jl 

jjPj c^Li-Lllj Sjjl j*ji-l ljj-./?'l ./:■>- J AjTJjJl AlJl 

L^j > ^Jl J^-ljil j$j oUL<Jl ^j.jL" 
c^-jJjJr-l 5^.jVl -lJL*l JLc ^ljJ^I jjJaj' 
Jl^L»JL-j ^U>-Vl Ju-^i ^ ^^SCc.^jUI ^>Sfi 

^LdJl JaJ? -I ^j .ol yu ja LgjL— Jl J^-w 

jli t^LcJl lg.,i yj 2L>- jJ jJ^I Sj^j^l L_vj 



^LiJl ^jIp J^L-j LgJ jS" j> ^LitJ V LjJjUI» 
£. il> jJjJJ Jajl ^ji-lj ^coiJl v> JaS* ^ 
ol j 2j^p oLiJaJ j> ^iJJj <uLp l£ j^i 

. . .otJaJl j jl jll i ..S;:JLi 

^ oJLf S L9-Vl (Hp Su»JL. jl J Jja V 
J^- JJ jl L j i jsib-Vl VjJ LJp f, ,/,.:■■■« I>J 
*l j^Jl l)L» t jL-J-l ^ oIjL>*^J«I oJLa 
Jl J-^ji jJ l> JJa-^ lL»Jl II* ^ ^JUl 

. oLL>- v_j .15" 
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